lB/510437 



OT04 Rec'd PCT/PTO 0 7 OCT 2004 
CtalmgWnrentlttt) 

1. A toner for devBlopfng an electrostatic image ccmprfstng toner particles which 
hclude k binder resin, a wax and a colotant, wherein the wax has a ntelting point of 

5 between 50 and 150%. and the wax exists the toner parUdes in domains of 2 pm or 
less mean partide stae and wherein 

(a) ttie meaii drtulari^ of the toner particle as measured by a Row Particie Image 
Analyser te at least 0.90: 

(b) the ^ape factor, 8F1 , of the toner particles Is In the range from 1 39 to 1 50; and 

10 (c) the rigiao SFlfSPZ of the shape fector. SF1, to the shape factor, SF2» is from 1.07 to 
1.13. 

2. A toner acconcfii^ to Claim 1 wherein the mean droularily of the toner particles is 
In the range from 6.93 to 0.99. 

15 

3. A toner according to Clabn 2 wherein tlie mean drcuiarity of the toner particles is 
in Uid range Item 0.94 to 0.96. 

4. A toner according to any one preceding daim wherein SF1 of the toner particies b 
20 at most 145. 

5. A toner according to Claim 4 wherein 8F1 of the toner particles i^ in the range 
ftom.13Sto145. 

25 6. A tonef for developing an electrostatic Image comprising toner particles which 
include a binder resin, a wax and a coloranti wherein the wax has a ihelting point of 
btfweeri 50 ^ 1 50%, and the wax exists in the toner partidee In domains of 2Mm or less 
mean partide size and wherein 

(a) the mean circuldrity of the toner particles as measured by a i=low Partide image 
30 Analyser is in^ the range from 0.94 to 0.96; 

(b) the shape factorf SF1 . of the toner partidee to In the range from 135 to 145; and 
(o)SF1i^ SF2. 

7. A toner accortfing to any one preceding clafen wherein SF2 of the toner particles is 
35 ih Hie range from 120 to 140. 

8. A toner acwrfing to Claim 7 wherein SF2 of the toner partfdes is in the range 
from 125 to 135. 

40 9. A toner according to any one of the preceding Claims wherein the BET surface 
area of the toner particles before any opBonal blending with surface additives is 0-9-lS 
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10. A ioner according to Claim 9 wherein the BET surfoee area of the partfcles is 0.6- 
1.3 rh'Jg. 

11. A toner aoeonding to Claim 10 wherein the BET surface area df ttie partldes Is 0.7- 
1.1 ni^iSaj. 

12i A tone^ accordins to Claim 1 1 wherein the BET eurfece area of the partide^ id 0.9- 
10 l.Om*/d * 

13^ A toner acoordlng to any one of tfie preceding Claims wherein the binder res^ has 
a ratio of weight average molecular weight (Mw) to number average molecular vtfefght 
CMn) of at least 3. 

15 • • . • 

i4i A toner according to aaim 13 wherein the ratio Mw/Mn is at least 6* 

i5i A ton^ according to Claim 14 wherein the raUo Mw/Mn is at least 10. 

20 1& A toner aocordir^ to any one of the preoedffig Claims wherein the vi/ax exists in the 
tontfr in| domains of mean diameter I.Spin or less. 

17. A toner according to any one of the preceding Ciaima wherein 'the binder resin is 
prepartefd frorh at least one latex containing a resin having a monomodal molecular weight 
25 distribution and at least one lafex containing a resin having a bimodai mplecuiar weight 
distribtition. 

ia . A toner according to Claim 17 wherein the monomocbl mdedular weight rs^n is a 
low molecular wisight min and has a numt>er average molecular welght'of from 3000 to 
30 IdOOO. 

10. A toner siccordlng to Claim 18 wherein the nionomodai molecular weight resin has 

a numt?er average molecular weight of flrom 3000 to 6000. | 

35 29. A toner according to any of Claims 17-19 wherein the bimodai resdn has a weight 
average molecular weight of from 100,000 to S00»000. 

21 » A toner according to Claim 20 wherein the bimodai resin has a weight average 
moiecuiar w^ght of ftom 200.000 to 400,000. 

40 
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22. A toner accondmg to any one at the preceding Claims wherein the resin comprises 
a copolymer of 0 a styrene or substituted st^ne. (ii) at least one adcyl acrylate or 
methaorylate and (iiO an hydroxy^ftinctional acrylate or methacrylate. 

23. A fon@r according to any orte of the precedins Claims wherein the wax has a 
5 meKingr^nt df ftom 50 to 130'%}. 

24. A tondr according to daim 23 wherein the wax has a melting point of fixsm 50 to 
110 'C;- 

10 25. ^ (oner according to daim 24 wherein the wax has a melting point 6f Irom 65 to 85 

28. A toner SK^oording to any one of the piecedlns Claims wherein the wax cortnpriees 
a w^ aelected from the grtiup coneistif^ of: a polyethylene wax, a i^araffln wax, a 
15 FlecherT n>p3ch wax and an e$ter wax» including Cemauba wax: 

27, A toner aoooncDng to any one of Vtie preceding Clalme wherein the amount of wax 
Inoorporated In the toner le from 1 to 30 wt% based on the total weight of tbiier. 

20 28i A toner according to Claim 27 whersin the amount of wax la from 3 to 20 wt%. 

t 

20. A ton^r according to Claim 23 wherein the amount of wax I& from 5 to 16 wt%. 

30. . A toner aocordlrig to any of the preceding Claims u^ich further comprieea a diatge 
2S coritroi ^ent; 

31 . A toner according to daim 30 wherein the charge control agent te colourless. 

32. A process for ftmning an Image, the pnocesa comprising €}evefoping an 

30 eiectro^tatio Jmage using a toner according to any one of the pnaceding clafms. wherein i 
the haze at a print density of 1.0 mg/cm* is below 40, arid the ratio of the values at fusion ' 
tempeir^res of 130 and 160°C is at most 1 .5. 

33. : A pn^cess for forming an image aocdrdlng to Ctelm 32 wherein the ratio of haze 
35 valued Is at rnost 1 .3w 

34. A process for forming an image accordlna to aalm 33 wherein the ratio of haze ( 
valued is at mo^ 1.2. ', 

40 38. A process for the raanufeK*jre of a toner for developing an flei«rostatlofm^ 
comprising toner particies which include a binder resin, a wax and a ooldrsnt, wherein the 

I 
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wax has.a m<?Itlng pant of between 50 6i 160^; ami the wax exists In the toner particles 
in domahs df '2\in\ or less mean partide size and wherein 

(a) tHe me£(n circu(a% of the toner paitides as measured by a Flow Particle Image 
Analyser is at tea^ 0.90; and 
5 (b) fhe shape feetor. SF1 , of the tenei* particle is at most 1 65. 
which (iibces^ comprises the foOowing steps: 

: I. rirovtding a latex dlsp&alon whieh has at Isast one latex with a monomodal 
rhofecular weight distribution and has at l^ast one laisx with a Wmodal 
molecular weight distribution: 
10 , tl. providing a wax dispersion; 

ill. providing a ooldiantdispefsion 

IV, fh&dng the latex dispersion, wax dispersion and colorant dl8p«tt^ion; and 
: V. causing the mbdure to floocdlate. 

15 36; A process aooonciing to aaim 35 whensln the monomodal molecuiar weight latex 
has a liiiimbec average nnoieeuiar weight of from 3000 to 10000. 
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37. A pro^^ according to Claim 36 wherein the monomodal molocular wi^ght latex 
has a number average moleoular vraight of from 3000 to 600O. 

38. A process according to any of Claims 3S to 37 wherein Vn& bimodal latex has a 
weight evera^ iriolectjiar we^ of from 100.000 to 500,000. 

3&. A toner according to Claim 38 wherein the bimodal latex iias a weight average 
25 riiOlecubr weight of from 200.000 to 400(000. 

I 

40. A im»»ss according to any of ctedme 35 to 39 ftirther compridng heating thd 
fldceuidted mixturd oblatned after step (v) to fbrm loose aggregates of partide size itom 3 
to 20Mm. 

30 

41. A pn:ice8s according to Claim 40 further comprising heating trie aggjnegat^ to a 
temperatuiB at>ove the of the latex to Induce coalescence to form toner partldee. 

42* ; .A prQoesa accortSr^ to Clatm 41 further comprfsfng bimding the toner parades 
35 with one or more eurfaoe additives. 

43.. . A process according to any one of Claims 36-42 wherein the l&tex dispersion 
cbrnpnses ah ionic surfadarit. 

40 
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44. A prptSBss according to any one of" claims 36-43 wherein the (ateaj containing a 
resin htfWng a birhodal molecuJar wefgiit distribution s prepared by a process comprising 
tlie eudqessiv^ stepe of forming a polymer of high moiecular weight distribution fallowed 
by fbmiing a polymer of low molecular welglit distribution such that the resulting latex 
5 dompHees composite parlldes comprfeing both said low molecular weight polymer and 
said h(g^ moleeular weight polymer. 

46. A process according to any one of Clalme 35 to 44 which, prioj' to step W. further 
cortiprfeps the step of providing a charge control agent dispersion, whicfi dispersion Is 

10 then inobrpor;9ted In step Iv mixing. 

46- A process according fo daim 45 wh«Bin the charge control agent is coloudees, 

47. A process according to daime 45 or 46 wherein the chaige oontrd ag^nt is milled 
15 with the ooioRant. 

49, A prDceise according to any one or dalms 35 to 47 Wherein the prepai^ation Of the 
nsBi dl8peiei(^ ccimprleee the mixing together of the wax with an ionio surfactant 

20 40. A fHXitess according to any of daime 35 to 48 wherein the preparation of the 
coibrant dispersion oompriees the milling together of the colorant with aa lortic surfactant 

60. A propese according to daims 43, 48 and 40 wherein the dleperelons of latex, 
cdoraht wax, and charge control agent where present, have the same sign diarge on the 
25 eurfact^ 

61; A process accordira to dalm 50 wherein the surbctant present in. the dleperaions 
cohtaihe a griiup wtiich can be converted from an fonic to a non'^ionlc fonri and vice versa 
by adjusim^ of pH. 

30 

52. A process acconding to claim 51 wherein the surfactant contains a carboxyllc add 
giXMJp and th^ dispersions are mixed in step (tv) at neutral to high pH and the flocculaticn 
step (v> is then eaected by reduction of pH. 

35 53. A process according to daim 51 wherein the surfactant contains a tertiary amine 
group and the dispersions are mixed In step (Iv) at neutral to low pH and th€^ flocculaticn 
step (v) Is then ^ected by increase of pH. 
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54. A pTodess according to any one of claims 42-^ whsreln the. surface additives 
comprise one: of the following: (I) itydrophobised silica ; (ii) large and small partide size 
silica v)diidi may optionally be hydrophobised (ID) hydropiioblsed silica and i)ne or bodi of 
hydrophoblsed dtanla and hydnophillc or hydrophobised alumina i fiv) large and small 
5 pddicle s^.sDIca and one or both of hydrophotused titania and hydrophflic or 
hydrophobised alumina. 

65. A toner for developing an eledrostatio image wMeh has been obtafried by the 
process of any one of claims 3&<54. 
10 •• 
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